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Publication Title: 

IMPROVED INTRAVASCULAR ULTRASONIC IMAGE AND SIGNAL 
PROCESSING 



Abstract: 

PROBLEM TO BE SOLVED: To perform more accurate diagnosis and evaluation 
by providing a doctor with the intravascular ultrasound image of an accurate form 
and an image sequence. SOLUTION: A catheter provided with an ultrasonic 
equipment is introduced into the lumen of a body and the ultrasonic equipment 
transmits ultrasonic wave signals and detects reflected ultrasonic waves. A 
processor connected to the catheter is programmed so as to lead out first one 
image or the first series of the images and second one image or the second 
series of the images from the detected ultrasonic wave signals. Also, the 
processor is programmed so as to compare the second series of the images with 
the first series of the images as well. The processor programmed so as to 
stabilize the second image relating to the first image and limit drift as well. 
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[ IB^ ] ffiBcn>sEm& I v u S Hftfe J: ^Bft - *r 

m i to— m<7)mmzttLxttMt& x o ttTn/7A 

§ *TC V * £ . 7o^7t(if2 CO Hft £ m 1 SDMI £08 
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[ tmm i ] mmftcom^mmmmmwx'fo -> x . 

a. ^m$^0^m^^mi^Hft^#^. 

c . fines* 2 <oM&£fiTfam i t t jt^ t . 

d. fj|BmifeJ:^'m2^iiiff^^M-r^ iotrn/ 

umm 2 ] it 5t<Ji i iztmcommz&^x . mmm 
firiE»i^wiR^wuTfiriH^2coB«^fi £ fli*rs 

m< X d^To?''^A£;fxTV^firlETn-fe>y-tm. M 

] if i tcfag^^&^T . firier 

< X-r >y T^H^7n^IS^J^^-r >S X-r >y TSr 

imtmei m^m5t,zmm^mwt,z&v>x. firfB- 

bhl^Tffi&LZtLX^&MW* 

imstmn msmsizmmcomwizte^x. firfB- 
wtcommmmmte x wftuv v mmxm^tix \ ^ 

imzm&i mtt5tztRM<7%miz&\ l *x. firta- 

[if^ii9] m^m2\ l ztmcnmmzi5\^x. m2co 
mm:mi<7mmzmLxmmt%>^ c r»/7°ii i . >-7h 

nmmi o ] tmm2t,zmm<Dmmz$3^x . w,2 
<7)mm. % n i commzm t x » h x -r >y ras . ^=sr 

[ ff^Jg 1 1 ] If^lf 1 0 £HKe>£X££3 . fir 
fifcffiSffl Wis X V s A D eo o -hco^ <Hlo^ 

[ msm 1 2 ] tmm i 1 £f Brno^t^ v vr . m 

[ff^ijfl 3 3 m*3H2fc:iBtt<«aifc:*$v^, W>2 

commzm i «ft^ra t r nw s x -r >y t * 



[ mtm 1 4 ] it 2 ^ztm^mmza i^t, 12 
comm *w,i commz m t x wm-t hx^-y y& . 

c m^s 1 5 ] if ^11 1 itztmcommttzti i^x . mm 

[If^II 1 6 ] If^iM 1 5 £lEifc*»fc:i3Vvc . fir 
iex^^ b ^T-co^i*5 j; ^'firiBturaiti^ 3 ^><5D^ 

[fi^ai 73 if^in stciB^^atcfev^T. fir 
ibx^/p h ii«r^ffit3 =t t>'firiBiiifeaa&^0f^T' 

[ff^iK 1 8 3 If^JM 1 5 fc:iEa^«fc:*5V^*C . fir 

ma&mm&rv—j h mm. . 
cif^iii 9 3 if^in 5tciam^a^*3v^T. fir 

IBiflLW}S«J^MFif^T-fe^^o 

c it^iM 2 0 3 nr£3B 1 t,z$m<vmmz$5 v . firia 

ik£ ummzmttz x d ^^zruy^^tixv^ 

i m^m 2 1 3 tmm 2 0 <7)tm<vmmz&\, ^x . m 

m&xummmtc? v^<no%<^-^< t h 1 

[ if ^ 2 2 3 if ^im 1 tciam^^M^fc v . firia 
rn-fe vw&>bmhL<gcDmw&$: smmzmMtz, X o 

c 2 3 3 if ^11 1 ^lam^^^fc v . mib 
rn-tr ^-9-{iBft^ n Q n ®^ &mmzmL't& xoi,zzt> 
izTmfy^tix^tmm. 
imtm2 4 3 mmftcDM^&mmmmmmxfo ^ 

X. 

Mfa<nmm<n)Hmzw.frtLX\^. immm^mmm 
mtmwmn^commmis x xm &mzm& ztix^t 

c. mm2<7m^mmicommznLximL. 

e . 'tmMMcvmnvt* nmmz^M l . 

f . t$2<nm%*wi,i<mmzmLx&m\L~thXo\ t z 

ynyy&Ztix^&mm* 

imcm2 5 3 mii^mwsmmmmuxh^ 
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X. 

Mfkco'wmcDftmzmfrtix v ^x . mm^wcomm.^ 1 

^2^Bft^#^. 

c . mm,2.cmm:mm> i cosm^tTjt^t. 

d. |friamifci:y : 'm2^iiift^^a^^i:d^rn^ 

Mie^Mii $ h \,z . ttriero ztix^&f 
xmmm2commcom^^mmt^ x ? c^oti^i 

go 

t mtm 2 6 ] imftnM^wm&mmmx'fo ~> 
x. 

Mfko'wmoftmzmfrtix i . ffriaJM^^i^ i 

&XX/ffilti&t. 

m$mwmmcr>mmn& x vmftmzm&ztix v** 
a. frlB-fe^yH y^mi^^^^m$ti/t@^ 

b . Mie-fe^ y 3 >-^2^g|5^^^m$fL^®^ 

c . mmm2^mm^mmm i co®mt-MtTjt^t. 

d. tuia^lfej:y : 'm2^Bm^Ma-r^i;o^rn^ 

^i-farw ifriarn-fe^TOifriaib^ 
s^v friam 2 toBmoa^^MS-ri. xoiz^^x 

[ If 2 7 ] Jt^rt iOS ^B«^^STS> o 

^ 3 >*mLxmfrzti&imw.mncr>mmm 
&xtsm&%rt. 

mmmwmn^mmmis x ummmz^ ztix^z 
a. ^m$^mi^i^®^fi^^mi^Bft^ 

d. m 2 <m\mm 1 wittiLtittt^ =t a 



msM2 8 ] it^ii2 7 [ztmnmmz&x^x . ttr 
tern-fe ^-T-^jflL^MUj^^^^tfriam 1 ^Bft^ £t/ 
mi am 2 0 h« am ft^st-r & x o tea ^ t v ^ ^ 

[if^ii2 9 ] if^JM2 8tciem^atc^v^T. 1? 

i$mm3 0 ] mtm2 nztm^mz&x^x. m 
larn-t vwx&mcDmmzBjm-z x ? t-s ^t-r 

n7°7J±ZtiX^&mW:* 

[tm*M3 1 3 tmm3oi,ztmcDmmi<zt3^x. m 

VtSADnd^CD^tpKthl^Zm^X&^fL&X 
o(,z%:^X^&mW:* 

[it^<iM3 2 ] if^ii3 0 iztm&mmz&^x . m 
[ it^iM 3 3 ] it 3 2 i,z$m<?)mmzz> v ^-c . m 

[it5t<iM3 4 ] m^m3 o^mnmwiz&^x. m 

[ If ^ 3 5 ] tmm 3 0 tclBMO^tci> v . m 

t if 3 6 ] tfnmftcom^wimi&wmmw.x- h ^ 

X. 

&faco e gmcDftmzmfrtix v . ifria##;^i5^ 1 

7n^-yt^^, i7a-l:7f{l 

a. ^m$^mi^ffi^®^m^^mi^Bft^ 

b. ^ffi$ix^2^II^®^ff^^m2^BmSr 

c. mm2&mm%m?MicDmmi l zmLxwmL. 

d. tfjiam2^Bft&ttriami^Bft™tT^^-r 

umm3 7 ] if^ii3 6dam^^^v^T. m 
ism 1 ^oBftfe «t x/mmtmLZtuzm 2 ^Bft 

m$ZT%3 8] |f5j<lS3 6 tC|Ba^StC*3V^T. HU 
IBm2^Bft^lalBm 1 ^Bft^r^tT^^^XT- 

77*\ ?#;]shmm&xvcmm.m<7)o %<n^< t h 
i^*m^xfthti&mm* 
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t mem 3 9 ] mem 3 6 £$£M<mmz& ^x.m 
mm 2 comm &mmm 1 ^mmzmLx^mtth xt 

>y . iJwfi: < t> 1 o^)f 4 ;* y 3 y fcr*3 v ffh 

1 tmm 4 0 ] it ?m 3 6 izimcommzt* ^x.% 
feint*?*} )v v mmxco^ . \MimMm$5 x x/sk^Mm 

<7)o*>cr>'J?%:< b 1) HtMtt^tl»xf77t 

itmi-MA 1 ] i*^<iM4 0 iztmnmmz&^x . % 
b i> 1 0^ Lt^btS^f T££tr§gB. 

[If^l4 2 3 fif3<JK3 6 telBtttf>^Bte*5VvC . £ 
x-r«y T£-£tf^Bo 

[|f^<Il4 3 ] IS^<IM3 6 tlBtt^BttSVVC . £ 

B* 

imem4 4 ] if^ii3 6 izMm&mmz&^T . % 
mmmmmmzm^i ^xmtm 2 com& zmm-t h x 

5 ] ff;£3f 3 6 tlEll^BfcifeV^T . HtT 

[i*^<ii4 6 ] tmm4 3 tiEiii^Bfcifcv^T . mr 
tern -1= . y ^t^n^^M^tt^i^i^ t £ 'it 
t totem 2 ^®ft^ ^7 h &mm~t& zbizx 

xh^x. 

m^m^mmm&xvmft&zMifcvmmcoftmz 

>yy°b. 

mzm 1 ^Bfti3 i^'ifriem2^®ft^^i^^x^>y 
yb^ts^m. 

tern 1 comm x t^msm 2 om zm^rt h >y r 
mmcox^ ^ tfriem 2 comm z mm 1 ^®ft 

[If^lM 5 0 ] lf^JM4 7 KieffcO^fcfcVvC . fT 



[ If «3B 5 l ] 7 fcie»0#8cfc*5 v . Iff 

C If ^ 5 2 ] If ^il 5 l fc:IE»co^fc:fe v . M 

<bt> l^xm&ziixu&jjm, 

[ 5 3 ] it 5 1 iztmnyrmzte v . fr 

[ffcfcE 5 4 ] if^ii4 9 tciemco^tcfcv^T . t?r 

C Hfc£E 5 5 ] If TaM4 9 tiEtt^^rifefcfe v . Iff 
teM^Xx-yT^^< 1 o^fMtt^^^ 

[Ht^5 6 ] lf^II5 5^iam^)^^fcV^T. Iff 

ia^< t, lo^^tMi^isffli, zES-fb$ 
[m*3H5 7 ] m^mseiztmcDijmz&^x. m 

[If5f<ll5 8] lf^l!4 9tCl5^^r&tC*5V^T. Iff 

tif^ii 5 9 ] if^ii4 9 izmmcDjjmiz&^x . m 

IBiPWOX-r «y 7°^\ ^ <fc^i o^f ^VygV 

itmme 0 ] 7^iemo^^*3v^T. r 

[if^i6 1 ] if5j<iS6 0 tciemo^tcfcv^T. r 

tif5f<ii6 2 ] m*^6 otciem^^tc*3v^T. ta 

%<b$>i ^tm?mxhh^m. 
mime 3 ] tmme o^ztm^mzav^x . m 

C If ^<iM 6 4 ] ms.m 6 0 £1 EffcW&kris v ^x . M 

tmmwhtimmwx h&um. 
i mum e 5 ] mxm4 1 \^smMm^\ ^x . m 

[ If M 6 6 ] 6 5 fciE»W8;fc:fcv . B 

[|f^H6 7 3 If5j<ll6 5tC|ea0^tCfcV^T. * 

^»Xf77^ $^^O^o 

c mem 6 s ] if ^ii4 7 ^lemo^^fe v . & 
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xh o x . 

iEmm*&mmt3 xxsmfc&z&ikcommcoftmz 

frism 2 <7)Hft £ tales 1 nmmzm t t iwr & x f 
itriem 1 ^Bftfe i solan 2 cdm^^-t & xf7 
[ msm 7 1 ] mmn 1 0 tcia*^ v ^x , ^ 
[ m$a% 7 2 ] tmm 1 1 ats^&^fc v ^x . mr 

SADcod-hco^Kthl^m^xm^ti^ 

[ if Tm 7 3 ] if Tan 1 0 v ^x , m 

mummLimmmm&tMzmmm 1 ^mm^um 

[ if ^<im 7 4 ] if 7 3 iztm^mz^ ^x.m 

mrnco 0 < t h 1 -oxh h -ym . 
i tmrn 7 5 ] if ?m 7 1 iztmco-frmzte ^x.m 

i,ZMMmMmmzmm-&ifm a 
i msm 7 6 ] mmn 1 5 emcw&n^ . m 

[ if Tm 7 7 ] if &m 7 1 ets^is a v^x.m 

m. 

t tmm 7 s ] n$m 1 0 \iz%m<^mza ^x.m 
tmm<?)^-/Ti±i/y b commits jf&o 
i mTan 7 9 ] ^m^icomw^mmmmcofzibcoifm 

Xfo^X. 

m^mm^mmm&xvmm&zMifc^mcoftmz 

Xf77t, 



Xf77t . 

itriem 2 ^aft £ isriam 1 com& izm Lxmrn-t h 7^ 
mmm 2 com&zmm 1 <mmzm Lxg^ttz x 

T77^^M 0 
[|f^l!8 0 ] If^ll7 9^|B«5^^*3V^T. Iff 

[if^i8 1 ] if^<ii7 9 tcieao^tcfev^T. mr 

IB^^b^Xx >y rti-r^/^ MI^ i^ffiilfl^ 3 % 
co^Kc< bi>l i&i&^Xffhti&Jj&o 

mmns 2 ] tmm7 9 tzmmnjjmiz&^x . m 

te$6\^X'fihtih^&. 

[if^i8 3 3 m^mi 9 iz^mcojmiz&^x . m 

[|f5f<lM84] lf^II8 3^iem^^fc^T. Iff 
ta^-fL^ X t- >y 7°{i -y ^ s Mflff Wfc J: t^l!l#:5S 

[if^ii8 5 ] mmmi9\ l zim^mz^x, m 

[ mm 8 6 ] if Tan 1 9 ^mm^mzm . m 
m^mitcoxr- v y°iz mm 2 com\m i/yb 

mTms 7 ] if^ii7 9 t,zMmc?)ijmz&^x . m 

[|f^lM88] lf^II7 9^iem^^fcV^T. H 

^yb^mmthx^r^y^^^z^^m. 

[if^i8 9] tmm&eiztm^mztex^x. b 

V y b Zfflmt hXy- 'y $ ^ t/Z^fr . |ff|£0J|^<7)X 
-f >y Tii . C^JflLW^MSf |4^^^^>#^fL^ fit # $r 

So Tfriam 2 ^ 7 h zmmtz xt >y r^^r 

t?7ft£, 

[if 9 0 ] imftnm^mmmwmntiibcDjjm 
xh->x. 

Mwmn^mtM&xvm&^^fkcomzcoftmz 
ifriam 2 ^Bm^lfrias 1 lt ib^-r^ 

77fc, 

Xf77t, 
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tut am 2 (ost^ luian i ^Bft £ w t -c^&m-r a x 
t if tern 9 1 ] mtft<mmmmmw£c?>t:ib<7)im 

X'for>X. 
I<Xf 7 Tfc, 

mi^ff^-Sr#<Xx>/Th. 

Huian 2 aft & Mian i ^Mu-fcf t x &mt h x -r 
laiem 2 coaa * met s^fyrt, 

g<Xx«yTk. 

frie-fe^^a ^mi^gp^^^m^fL^^ft-^- 

£>£>3I 1 <OXx >y T£#< Xf 77°t, 

t-rfa-^y 3 y^m2^^^^ffi$ti^0w^fi-^ 

2 comi^m< 
luiam 2 nmmz mzm i coBttfc** t t lasts 

fuf BfS 2 <OBft £ MUt- § X -r >y 7t . 

[ if 9 3 ] jt^rt ^^B«*aa^3t«>^^ 

I<Xf77k, 

jaassfutss i ^ii^0w^ft^^m i co-^Bft 

^<Xf77k, 

I.Xf77h 



[ if &m 9 4 ] it 9 3 i,z$mcoirmz$5\ ^x . m 

lav >y f - y L T v * 5 Bft ^liS'J £ ^ tf . 

[ m^s 9 5 3 9 3 fciea^^fcifc v . m 

h xh o . LTttriem 2 co—mcomm^^ <th— 
Uftmmw^y* yhx-h^m. 
immi9 6 3 msm9 5!,z$m<?)jjmi / z&^x. m 
ta v >y f - y . ffiiy nbim= ^ttria^-fe ^ 

[ mmi 9 7 3 tmm 9 5 iztmnirmz^ . m 

lev >y f - y ^Xf >y 7ti . fuf B^X^-fe ^ > v fm 

ws&tr* yhizm Lx&feitzti&XT 77^^ 

7T& 0 

cif^ii9 s 3 m$zT%9 7 iztmcojjmiz&^x , m 

t^mitcox^ >y 7\± , IfrlS^-fe ^'^ y b «t tx#^s 

[m^"i9 9 3 tmm9 7 izmmn-jrmz&^x . m 

ten 2 cO-iS^Bft^^ ^ coMJS l x v * 5 #Bft (co v 

[if^iii 0 0 3 n^ii9 siztmcoijmiz&^x. 

ItrlBv >y fy»f >y 7{i»att^^^ #tJ>7T&o 

[ if &m 1013 n ^ 1 0 0 fciett^^tfe ^ ^ 
[if^ii 0 2 3 if^ii9 3^iam^7r^^v^T. 

3 y^oT^laiaS^Mf^^ffSfci;^^^ 
ttriB##:^^^m 2ot^y 3 y tc^o t c7)|friE0W 

C msm 1 0 3 3 ffcfcE 1 0 3 teiBtt<z>;ai£fc:*3 v ^ 

mtmfkcrm^cDMtmicDJzfy 3 y*3 J: t^fflB 
$ 2 ^ y 3 y ii . 0 s^jaor^-cft 7T^. 

[If^lMl 04 3 H^<IM9 3^IBm^7j^^V^T. 

MiBJt^xx >y rii , mm 2 ^Bft ^friam 1 ^ob 
[ if «3B 1053 iiL«^^mffitt»^rc% ^ 

7n^7tk^^, HfriBTn-fev^i, 

a. t^ nfcfls 1 comcomwmt^y^m 1 ao-aw) 

Bft^»^= . 

b. m^titzm2comcom^mt^^m2co-mco 
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1/OfcKU 

d . Hutan i is^Bft t tuiam 2 g^Mi t £ 

m. 

[ tmm 106] tmm 1 0 5 ^lem^^a^fc v > 
xf7 T#>\ mi am 2 <om& £iwf an 1 emmzm lx 
c mem 107] it 1 0 5 ^iem^^»^ v > 

T . Iff lev >y f - > >m*f Jfc t T v ^ m«)tt8!l£'&tr S 
[ if 10 8] if ^ 1 0 5 fcrlBtt^ilBfcris t * 

y* >bx*fov), % Lxmm 2 (o—mcommco^ < 
t h-mamm^y* y v x-hzmm* 
[ if ot 109] m&R 1 0 8 iznm^mmtete v > 
ts frtBv-yf-v^ti. mt^mm^y^yh^mtm 
y* > v \,zm lt 1 sm^tt^^ h $ Kh >y r 

[ tmm 110] if im 1 0 8 £iB«tf>§gKfc:*5 v > 

yx y v \m tx^^tztiz ^ 

Mo 

imzmi 1 1 ] it 1 oitztmcomwiz&u 
x . mm^Mim . mnmmn x vimm* y* 

[ m&R 112] hot 1 1 0 iztmcommizte \ \ 
x. mtmmm. mt^mico-^commisxumm 
2 co-mco mm* 1> conm t x v ^ t «j 
izmfzti&mm* 

t ifOT 113] if ot 1 0 5 tciem^^tcfc v > 

go 

[ if OT 114] HOT 1 1 3 fciBtttf>§£Bfc:*3 v > 

[ hot 115] hot 1 0 5 ^laa^g^fc v > 
x . Miam 1 mcommz m^^co^com 1 o-t 
^3 yizfe^x^mim^mmcomnn&xx/mft 

mmtmifc^m.^ 2 ^ 7 B y x<r>«m 
i hot 116] msm 1 1 5 tzm<&mtz& v > 

[ If OT 117] HOT 1 ^T. M 

iB0W^ft^^^ft«fe x xftommzt&at ztix^&r 



[ tmm lis] it ^11 1 1 7 am^^fc v ^ 

c if 119] if ^11 1 tciBm^atc^ v . m 
iB^^m-^^jifi^fc i xm&ffl£mL<offim& x 

im&ai 2 0 ] m&2 s^mcommitz&^x. 

[If^il 12 1] If ^<JM l 2 0 fcrlBtt^afcrfev^ 
MIBrn-rti^T^-x^J:^^ K ■ V-f-V- 

tif 122] if ^im 2 5 izimcomwiz&ux . 

xxsmiLcomft&ziztsmm* 
im^m 123] n&m 2 e {ztm^mz^x , 
mmmmm^mmw^xxm^mzm^^tix 

[ ffcfciB 12 4] SOT 1 2 3 fc:E»<^afcrfc v ^ 
X. taiarn-rii^T— ^iScttX^ K ■ v-f^r- 

tiffin 2 5 ] m^2 6i,znmcommizt5^x, 

xxfw&amfc&zitrtsmm, 

nmmi 2 e ] 1*^2 7 iz^mcommitz&^x . 

nmm 127] tmm 3 6 ^mcommdz&^x . 

mmn 128] tmm4 1 ^m^mza^x . 
mtmiimn^mimtexvmft^iZ7°v-7i l zm& 
■ztix^&jjm. 

[ if &m 129] hot 1 2 8 tzmmcoimtzts* * 

X. taiBTn-r^T— t)V$5XVJM Y ■ V4 -V— 
cod*>^^ : 0r< fc !> 1 ^>X^h~H^ 0 

imtm 130] if ot4 7 ictfflkajjmiz&^x . 
[if^ni 3 1 ] tmm7 o^ztmcoum^^x . 

[IfOTl 3 2 ] HOT7 9fciEa«*ffifc:fcv^. 

rifOTi 3 3 ] hot9 1 fciattio^fcfcvvr. 
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$ tix v ^x . mmy°v-yimtmwmt^commM& 

[ mim 13 4] fff&g 1 3 3 fci*?5*S;fc*5 V * 

[if^iii 3 5 ] tmm9 i tciem^^^v^T. 

[ff^Ifl 3 6 ] |f^9 2^ie©^^^*3V^T. 

ifrias^ft-^^^ff ma x vm&^y°n-yiz^ 
ztix^x. mmy°v-y*i±mmm^m^rcDm.mm& 

i tmm 137] mmn i 3 6 ^zmm^mza \ > 

X. ffftern-rii^T-— t)V55 X WJfA K • y^\~ 

ummi 38] mim.9 2{ztm^mzn\^x . 

C If 3<lf 13 9] If 3<If 1 0 2 fciBttiTXfrSifcfc V > 

&&ztix v . mmTv-yimtmwmn-^cDmm 
t tmm 140] iBSPi i 3 9 tciem^^^fc v > 

X. mt^y°u-y'\il]^r-'r}Vi5XU : lj4 H ■ V-f-V- 
Clf^iMl 4 l ] lf^iM9 3tciei40^tci>v^T. 

t masE 142] nr&g 1 1 5 itztmcommzti v > 

[ mass 143] m^m 1 4 2 tciem^^tcfc v > 

[ mzm 144] if ^ji 1 0 5 tciea^^tcfc v > 
x. m$m^mn^)mmm^xu'm^im±^>mm 

[00 0 1 ] 

(IVUS: Intravascular Ultra 

sound) cDtzfo&mm&imztiKimm&xtfm^ 
cDmmi l zm-&mm&xxsijmi l zmL, wtivusw 
&<7>&n&£T&i®&&®m-rz>. m^mm&xt/ 1 v 

[0 0 0 2] 



ifiO^gtC ioT Sit Ztl& mUWi^foSr-CD t - A 
arC3S«Wfc:[SliK3*U 3 6 0' cortOTfffiHfcfcm 

u -rsr^. wttb^mm ex - y) nwzm&zti 
& a %mcomnmmzx^x^h&f)\ zemmtzn 

frizm? (i-tch-h. mmm ^zhtmmm^hcou-t 

titi*frt>%t>ti& o ^^r~^r)V^Mmco\Hmx^^Mm 

[0003] I VUSii'tKT^^-iT^lfllf , tzkz. 
«\ KR5£ii§*i$:VV)&*, KjJUit #IRfc«trXffi^BlJllL* 
ItZ&^X&dZb tPC % . ^ L X Mfoco~t^X (DfitfHz 

[0004] ^ft$^-g> («ass*L& ) 0^^fi-^-ti7c 
* $±r^o;7'fi-^e£> 0 «r cDrnmiT-tuytexrif 

^cof- 9 wmcom ( 1 fi^rfni w v r u y yftmm ) & 

[0005] fv a^^/Hk^^^^ hMzmntemm. 
m. a (r. <9) coLz^Ttcomnttzixnn 

^05tJS ^ 8 b" >y b cni%r&lZ 0 — 2 5 5 ^0 

[0006] r coWMm^M^Mlty' 4 xy°uj 

^xm-^zim^titcv^^xhh . mmmm^A 

^a^^iio. mmzx^x x^m-mz%m^tih 
f^jvvmm. tittif, xtexx/Ygm (a(x, 

Y) ) ^ffiral^iX^. L/-^oT, ^JA (X, Y) CO 

xm&xvYmim^commco^xfrhmmm&iznifc 

(i^73 0 iMit^t'f^l/- h-CB&£JK# 
[0007] -r^*>. jflL^-tr^ y b 



(9) 



mm 3 ? 11-151246 



OIVUSt:j;|,iSll —mzitm^ti6^^^' 

^rCO^T—T-M^i^comm. (Ztt) tC^oT^o 
li!t«&*«Btt#^LT^3*Ui J: a fcrTS £ fc 

m/# ) -r — r/PS- 9 1 o 3i& ASM W£3 I& * 

[0008] JgftO I VUSltyXfAtfcl^ii, 

h mz s # x-x/Ws J; t// i fcti#«c<?5rtKt: i -a T 

^iJj^Mi^ft?) ( X - Y ) ¥ffico*x\ JflL^f* 
(Zi) ast, &&v*te*;h.6«l&#<0*fi^#^ 

^raa* z wtc^f t x mm.x% v ^ t> h h (zcom^ 

JfiLlSHifr (vasomotion) „ EfSflfclJ; 
[00 09] ij|ft<7) I VU S i/^MZ&i^Xli, Wt 

izmmmzvp^< vb^zmztix^&mn. 

mmx *)~f->b±%^tMzm^h « 
[ooio] & * commzti if&jtT- b^mt?) 
mcDmttm%Mmi,Z)(ft&miEt>mmz&fr^ft&m. 
^mt^tih, m^mhtixv^ i vusta^eftfcfr 

fc*>fc:ESRil vus^>fts<y; • fa7V^: 
gfeitZtiXUftu i vusi«A« H»5ccoi?flBfi 



[ooii] Jgtf^ i vu sB&J&SMifcJitf-r— 

•r/wi. wnoss tzimmnm^m^ii^x v ^ 

:ft,&J&\ *SV^i±Bli$^V^A4^flBi ( a r t i f a 
ct) f LT^«1^ Lt ^ 

«TflBtt#*>£. 51ft. Jll«*fcJi#ftao«JE^B«^ 

[0012] it^m^iO^iO^WJiHRW^SBW-C 

icoaaBtt«iftajj3j:rm«fc^coB«* j is^-& 

a c gating) fcDf{fil§„ 

[0013] igft^-x 4 r ^ ■ y-T- ^ >m#m 

it^. #MlZ'b1ffl (ECG:Electro-Car 
d i o g r am) Srfsgd >I X^Xfthfl&o 
Ls ECGy-f^/liECG fi-^-cO 

it) com^^b-tt. itUijUawN-K^xry 

[0014] JflL^ i VU SB^t-fett^^^^ 

fflMPffii&ffi& ; ifiL^il ; tsXWm. -tKchh. jfiL 
«^H»cOffl«i fc(i?K(B*C* ^» o {3i:^^'^0IVUS 
y^;tA (Bit) cDtffL'gtelBMlzmitt&x^jL?— 

(specular) A^-ytiotWit^ 

[0015] MtfccomZ. tibtli. »nyf^x 

mssam^ fMzwt&mm^m. Kbt&. amo 
[ooi6] tfnmmmimm., tz t 

WUX-?bLX&m-t&ZbffV%&. zfit>cD? 
A 7°<7V u * - ^ f iiEftfc J: 33 ^ < i 

^tifamcDmrnzmLxcommztm^h <r t ^ 

[00 17] I VUSiiJflL^ffl&^^I^^t^a 

<vft&&£xfzcDmft%^ikcDmmzm&-r&frt>Tfo 
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n t * # $ 1 2f ft fclis V JR*S/J$5^- & i: a ^ £i£ 

ivus{ijfiL^ 

h a 

tm& 0 . Mr l^rlSI*CcojflL«5H»cOllffi**&(f h 0 
[0019] I V U SB^^Riilf 

Oil coffiH (^m^&^iiT^-? ) 3&^Mc$;ft. 
[0 0 2 0] I VUSW ^;PA^iJj^^^fL^B#. 

II t A, ¥ CD I VUS7^^tBt^(l ifiL^jILT 

f-yteX^xmmmrtzixh o JflL^^hW^FJ^M 
? -fe^^^^i&ti fix v ^ v ^ 

[00 2 1 ] Jg^I VUSf^ XTW fcltSWCJi. 

^W±1ii^Bft tcov OT^ttSc t'co^mz x^x 

t@L -tzch-h. yu-am^^y^m^mm-thzt^ 

ho 

[0022] mm<nwx<nm&<wr4 ximmco^miz 
mm%^"7*-9xfoh« &mcDfznbi l z&m%:m. ^ti 
litzttif, mmzx^x^-mxm^tih . ztiiztz 

^ xru^ ±xcom^fifzm±mmco±i J zmLcom^ 
com^com^m< <r t izx . 

[00 23] Jjftt. ?I^3iS&£7)@l&ttajtO^^OB^ 



mizmfcLxm^ifiiihmmzcDmmttzx^x^ 
iihmzchmmwM$:^Lx\^\ 

[0024] tiSL<g<7)?&mWz^ [5j tJflLW-fe^'^ yh?)tp 
X'CO I VU S£7)7^A'.^^^i^f; fciif It 

IWL, I VUS^-tVI^BXOI^. ^^Tv- 

nv£#ji;u ptca- os/i/- 

yj l^iiXf^f 4 ^ ( s t e n t i n g ) £^fr 

u ^Lxmz^commz, ^^m^mm-thtz^z 

£ fFft^T ^ <7)jflL^^ Z Iftt^ -o T CO |5j t 

^Hff n^Lxv^h^y^yv) itzmfhtfn. 

46 1-. ^^o^t>r^ i vu sh&& itff&gef&T) i vu 
s ®ft^'s v ^ t^jas Lxv^h? j )vi± ftcomm % %m t 

^ftll^^^^o ~?vj~y? (Uy'XM/-y 3 y) 
i: t^«m^ £ c7)^JHIt ^^tafc cfct/'^m^ I 
V U SBm^IE^Jtl^OTtgi: o 
[0 02 5 ] V >y^-y^'(i:^tfri3i:t/'^f^ 

t^yh^ivus coyiVJ^ -s? ■ y a jvi* ^ l o-f 

i t znmLx^hy-yyxtf&-jtf^fLh<, zco-^mt 
m^zTfiEmxfo k> . iM^t^ot, ^-f^ 

^ $ ttX v ^ v ^tztbttZ'r * XT 1/ >f _LT1US£& J; t// 1 
HI 0 . IflLWt-ov^T^tl^^^igmi: tT 
Mi-b/^yb^I VUS77W^y^ ■ 37^/I^<7)t£ 
^^-g,ft?glj^^H|^t& (anatomical land 

$ fir v \& tztbizm&th z. t tfmmx'fo h« $^t. 

COfMZ^ tflLmzm~th I VUS^f-f/«» 

tt. mmzmmtfrn* ^xt-^m t^K> mh^mxcon 
nm^mq i,z3itLxm~?x^& 0 
[oo26] *mux. mmztL&Bm<7)iEm%: i vu 
smimxT/mmy-yy^mmizmzL. ^tnzx 
^xxK>iEmzcBmtexu : m®it^miz~thc\tt,zx 

K> . I VU SSWIyXf 

[0027] 

[|RSS:jS¥^-&3t«>^#©] I VUS^B 

mtsxvm^commzmmL, ijT-T-jv&xv&wn 
mmcom^z$5 if h &mcD ? a rcomm^z ±ot^ 
ns^fc«fctPi\ESitt*»t | 9H*<. .r^m. ivu 
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nmm (mtv>m&i>fo&) izmLxgrnitzti. tit 
izx^xMmcommzmxmm-th z t izmt&^j -r 
^Wimm k> fetptit £ t xh h . %mmz&tf&m 
im^^^ms*^ amsfij^Bfludtf 

[0 0 28] ^'Ja-ASiir 
)V rf U X A Wot IHIfc3#JB £ Itt & .1 # 

■h. 7°o-7"^, ZLX/ttite^mcO) $rft5cr>X\ 

am ( i vustttzzcomn) z&feitt 

h ^coiiMco ? 4 7°cr> i/X t-A fcrfc V ^XMRttlfeX'fo 

[0029] *%m±. #«c<?D«iei*gfDjewa^ait ± 

fl^^flffi ( A ( r . <9 ) ) ^\CO^&. ®^^C7)7 

vmm (a (x, y) ) ^\co^m. f^^hmm^y^ 

late $ & fcJQSW" & <r fc # £ s&\ & v *ti^s $ ft 
3r v ^§-£- i> & o viDV V mm^^Mte X X// & fzte 

? * —/]sbi,z&i l f&%1£4kcDmtfz&1£<vi£M<v&lz& 

ff 0 <I b # h . $ £ £ . mm^k t.tzlirf^JV 

vmmfo^h&fewtmikth - 1 m & . -eft 

{i®1£<0**ec0#t m $ ix/t >- 7 b *s i t// i tz IZi&co 7 
Tf^dzX^X^h&o £5&ffc<OjIJii<0^5S 

[0030] fcfc £(f s HM*=aB»fO^>ft;*ffio*CM 

-rtt]s%m&m ( rumzmf&mmtfzimm) iz 

MLX. $5£V/t£z&7 £ %}l'h ■ 7 4~)VYizmifh 

"T^fvvmmxcomiL (x&xxf/tfziZYcoijfacD) 

[00 3 1 ] »:«iOH«i0^^ia«0^l^cO(iflsaa!l 

mmmmmco-m^mm) bWitiz. ivuswt 
^mt^-htz^z. mmz'fffrtLhx^vT-it r^? 

7*y7h (t,t*Wf) a*HH*3*LTfcffi3*i.* 
to I vusBft^r^o^T^^H^ft. -e^J:d 



[0032] ^XT-A^^^r^^'UXA^rflJffltT 1 
1CDmi%C0t£CDi/7 b j-P— b U ^t-^cO^^ 

b $ * ^ £0 h« OBft Jt^ & . Bftral^ i <5D 

Jt$£tet^<0&flft~£ v {i v >y f - y X i: t T t> *n ^ ft 

mzm hx<mx\^^7b^ titm^MM. ( 

x^co<xc?)mmt5:m~t&z\tfrx^& a ^commco^ 
7b&&&ztvM&. m&<m&im<7M&b%*). * 

[0 03 3] ^7bcomm^XV : m\ii^^X. yXf 
AIW^y7b, fcbjLtt. EME. JRffi. ^ 

fc— *St5Si^--6. ^Xf77li r^y^^n^j T 
LfetSTfiOB«t=RIL*C^>fk*r-6^'r«yrr*S. z\co 

§ i ocor/Pif 'J , 1 7"ciiM^r;b3" u xa^a> 
CO l o£0T;b3" u xaco^^^-o <r § o ^tt 

im^m^tfzim^znLx^tt^im-t^miz. b 
cDmis7bi>mmizmMztL&Mz^x&}£t&mm 
(iry^M^fij tmsttxx^. ivvsmmtmrn 
cD?j7"comftzttfzMm{,zttLx%mk$tt&b. az 

fUDVbism (tfzti. mmm <7)mmtfm*ffi£t& 

c\btfX'$>& 0 t^X'^co^mt^^. fzbtlf, 
mSWRZ -~ b ifCZ t o Vth 0 C ^^Ji. 

[0034] mim^miifoconmmmnmxnzc 
hummtcttfate £T/jz% §^ffl&^^-r«r bam 

[0035] ^0fl(± i vu sB«je«^#a^i*« 
m^uz^m^mnmcom^tm^-^. ^rntx 

I VUS77W^y^^TU^I. 

^MSB^^-r^^tg ^f^77^ ■ 
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? /wo *x*co m t im izm t x v ^ am^niR £ ^rt^ 

v^TBft^MtK-r^- blzX 0. ^T^^-fT^JHia 
tK£it&hV^ S^T'^^kt- £ <T ^T-# £ 0 tzbx. 

[00 36] m M&cotflft<7)tMzmhii& Z\<Dj£®m 

[0037] yy Y(nmm<7)tztb\,zm.fr>tihmm±um 

mztfn.WMm£^~t^ b tfX'% h 0 ^fLtiifli^^if^' 
SHk*^" h tz^lz^a/^MWJdz X ~>Xd:xcDmi&t>m%:&i> 
<r>\tzt£h ^c^^rn-fexcf^io . tfuWMWrtztt 
l x mmmmt § titzms . mzz comuzn txn 

o t v ^ nrtu^ b mmmmcDmMir& 
* common lx ^tL^ticommmmm . -r&*>*>. a 

Mm*mm~t&fMzi>mo c\ttfx*% & „ 
[0038] iv u scomi&%m*cr>j&&ncoimi<z$5 
^x. —nx^^tfsLWMm. -tzcfc-h. Mfoco^mn* 
comfecomttzttmLx^z ivussmi,^ 
mmm^M%h, ztnttzbtit. Amm&fo& 

mm £.& V y°y~yco b7P K r >y Ttf* 0 . **U;i J: 



[0039] t^^^texu'^ti^cD^^x^^—mm 

[0040] . i v u s®ft^B^r B ie^ 

(,z£->x$ifc£iifzmm$:m^x . ivusmmcomm 

lxco. mm. tzbtif. mR<nfo&%ntx0>ffitL& 
x xfMm^vmmm^ fcomm izmtt h mm % ? a 
)v^\^xnmthz\b\izx->x. nmmm&xytmmm 
fcfcij*. wm^xmtkzti&m&nmiyizm? 

[004 1 ] iSj-fe^y^-^ay. -t^r^^. JflL^ 

-m&commmwmizm^ ^xmm. tzbt ixsm* § 
mmzmi\~t& nv-d u x^mo ^bizx^x^o z 
b ^ <g> . ^> » as $ n. § mrnmtcm m bko 

i)v? vyy^mmcoimcotz^zmn^6zb^ 

x rs^cominco swimn&tMzm ?z\b &x 

[0042] ^XCO I VUSlfttii^'C, % : r-'r 
^cohc7) (tsXXfffii&Wm^W:) (i^^^^f-T^ 

mttz^ h h v ^mMcotzmz^<Dmm>^m^tih <n 
iMS&rcfo h o tj'f—'fjv* m&t h CO t,z£:%rt h b . 

[0043] 3fs^0Jii 1 o^jflLW<7)[5l t-fe^ y 

bcoM^^ ivusw-y^ ■ y 4 )VJ±<nft?s\,x\^ 

£0. ##:^WI^[5lt-fe^yb^o^T^mi^ I V 
usr;w^«y^ ■ -r^r^^. mi ivusi 

f|y-^-yX^2^ I VU S77W\'7^ ■ y ^/KA. 

^ ^ coRSH^^^as-rs v v^yyi±r.mco i v u 

s ay m i m m y - y y x tc « t t i ^ t ^ a m co y 
^-y°cDmcD&mcomnzmft~t6&m^ & . 
[0044] i o^ait^-T-y^^^ . w&?)v—y 
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X^&Z\bXfo&« 

[004 5] W^7')V-TOM\%h . Id 2 «0B«^— 

fih . <r 2 <n7f\s— y°comi&te<%.temmcr>7*>u— y° 
t,zftLxm&7\s-j*m-fi/7h$ti. &mcomm* 

±<ttw&&$£> $>tih = 2 o^aft 

fu^Sl^^{i:S2^7^^A^^-C^^t. MJELT 
v^B^S»W£l«M*C£ 5 * LT/ 

[oo4 6] Ltztf^x, nmLx^&mmzmbx. 
fztt t* . mf s tv^tm^^m & tz \mmm&<nm 

[0047] $ tc. ±M£C0%mc0?Jy°CD%mkte2 
[0 048] 

[^cO^SfieO^AR] KtL«rt^jH^f« (IVUS)Ift 
^fACfcV^T, jB^ft#JijgWK§ar tzbt 
f£. b^yx^a— ififctib^yX'T a— if ■ rw 

fM ^/MI:£*l^-^£^W£^^i: LTffi 

b/^^-r— ?53Rtf>»[ 

^*^*^E^SfcfetflMoh.-&'<^h;l^R (fit 

[0049]fV >^/Mfc3*ufc<? h;W»lutclMl 

(a) 0*^£*LT^£~&7Ctf>TW ifctifrfllO 

mi (a) iz^ztix^&iwicoxmtermmiztt 
m^cDmqcDY$m<9mmi i znm~t6 . zwfmntt 
\t-m.mz, 8h> h^^io-2 5 5co$mcDy\s 



^DUtMcD-t^/P b&fl^3Ete*tJ(i?$-5 Xflfc ±t/Y«i 
Sr^Tf&im (b) t^S^rv^-r^bMUOtf^J 
£^&£*i£o ifct. ^wIM^^tMIUfa 

s <r fc s o ^nmcomi^'\y^mb im^hco 

*C £ . 8 b" «y M^T ^ ti 8 b" >y h £JLh<7)*§-£#£> e 
[0 0 5 0 ] I V U S B^a<^)T/W^ >y ^ #JIIc0^tC: 

So ( 1 ) B«<0¥ffitei3f1-£I!M6. ^ 5 3r*>^. 

Mft^o ^ Bmt-fe tt s y h ; ( 2 ) ftt )v y mmx 

t-^*>. T*7PbJMt«0B«fc:fcttSXife 
(iYco^Mtc:*3tt-g.^7 b ; ( 3 ) ^n— A/l/SrKMBI 

ttaftit^s. ( 4 > mmmnajwmm. m%~>fz± 

xx/wmzk^xwmm^tihmvmtfsLWMm. 
h*h, mmMmmcormmifZ^f^mm^yh 
( 5 ) mmnftffi<7)jEm%imi / z£~?x^h&m%:&ffl. 
mcoMmi,z£^xmittftt>ti&mmM%:Mm ( e ) 

[0 0 5 1 ] 3iasLfe*fLv^B«^^(i±£««*J 

mmimiifocD^-mzm t7&fot>tix^&frt>Th&. 
i t zm-&j&mms%ckt l z%:& x o iz$mt& z\b\>zx^ 
^%m#*m^&m^&mmcomM.$:mo z\bt,z 

£->X^mik£tL& 0 Ztili, ^cVMMWfv-J^VX 

$>&ti\ fo&\^z%<n&mz&\^xmwmmx*fo& 0 m 

&mm%^cox\ mmit^fifz^-xxmx^comM 
%mmi-&zbi£J:-iX&fe{tZtLh. mecofjycD 

<i b tiots ^mztm^mtt^ z\ t &xz h . 
ztiiz^conmmnijfo^mizim^tixv^vrt^ 
xfoh. zcofjy-cDMm&mmgcDmM&comftz 

[0 0 5 2] ifcdO-fe^ ^ h >Xii. 7'u-^)VZ£&mt 

cDfzubcDjrmiz^uxmwL. ^com. mmm^mt 
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[0053] yu-j^v^mt^mm-htzwz^ w 

zti& 0 *<nmmwm± 2 ^mm^mcomM^m 
m-tho ^yhmmzmicomm^mL. zlx^cd 

■h, mu^m^.-thzt^zx^x^htth a $mi±. 

~icDM&fzimcoffl.'£r£ (^x^hmmxnx&xz// 
tfzitY. fc&\,Mmmnxur$5£x//tf<iii0) iz 
r^xm 1 comm^fozi/? h-th z t izx^xnhti 

h a 3£M. -tKch-h. y7b^7t^t, ^co^m^ 

tif^m 1 com&tfzcDmnm 2 commzn lxpjx&m 
mzm^xkmzii&o zco^mn. m 1 commcoma 

teXTf/ttzfemnrnz^Xisy ^LX^co^c 

mztifzmi commz^^mnM2cDmmzttLxpm 
cDmm%m^x}tn^&?zxfi l zm i 0MZtiz> o -t^xco 

yu~^}v^mm.^fmm 1 commt ^comcom2co 

[0054] tzhut^ m2iz?#juhmmz$5tf&2 
ho mm.A&fzbz-i$. mm common ?-y%^Lx 

i,zfo h 0 mm B i± |S| t ; ^ - v £*£Ji6D2f ft $ ix 

ftncDZE±.cr>mmzfch z t ^Lx^hm^m 

T-7^$ixTV^ 0 #>A^f^iJ{iC ( s h i f t X, s 
h i f t Y) tOtf^K'^ 0 . %til£1nIt>fr<7)?J7°CDj£ 

hh a 

[0055] mmM&zm?f~t&tztbi<zm? «r t 
& 0 z\tit>cr>inmmftmx'$>t) . y-\)^mmm. 

^Xfthilho ZtHttzbtlf. 2 5 6 x 2 5 6ii^b 0 

? -t/i^ ^ ^ti^tim f&z ti h mj±comm& x tm com 

$ tl h WrikX h h o igit comm CO FFT co^^m 

commcoFFTizx^xmnztiho ^omiFF 

C(shiftX, shift Y) - 



[0056]C = real (if ft2 ( (f ft2 
(A) ) *c on j (f f t 2 (B) ) ) ) 
fit. 

A : mj^@|ft^tf #1 (fzt7jf. 2 5 6X2 5 6) ; 

b : m^commconn (tzttn. 256x256) ; 

f f t 2 : ZJZjtCOF FT ; 

i f f t 2 : 1^7COlFFT ; 

c o n j : 4*f£ ; 

real: IlJSmiUI^^^ ; 

C : ffiSffiMfi^L 

[0 0 5 7 ] 7-'JX^Ij;oT^I$ni.fBIffii 
(i y - U x^J&fc:2fr & s h h \ ^± 

mnmcommttzirumzm^-th^K mmut 
nm i&tite. mm) \&r4 xt^mxh*) . 

[oo58]i^fcit, z\ co^iz&n ^mxxh n . 
mmcommmmmco e m,z#> n& mmcomtzzcm- 1 
mmcommmmMco rmtfz \$^r%)v v mmmmco 
xmtfziiYmcommcom^KmL^\ 

[0 0 5 9] F FT%m^tzffiKfflmt / Zte&<(Dm&& 
foh 0 miiZ^ ffiSffi^WJC ( s h i f t X , shi 

f t y ) co-t^xcom^zc^m^mmzx o xtmzti 
ho ^coFFTm%$:$mmzmm~thfzbbco 

»a-F7xT, ~t%:fo-h. 7-'Jxfif 7 7t 
[0060] attllJ^ft^^Cffi^h^' 

^^S'J^r/^uxAi: LxmmKWMfrfo*) . zti 

&jEM4 tih t jEMlkZ tit? v ho Zti 

izm&co is y f $ titz mmco^co^- e ? ^ 
ti/t^y hcotpcom^co^mimzx^x^tiho ffis 

[0061] 

[i&i] 

- shiftX, yskiflV) ' A(x, y) 



[0 0 6 2] 



[1*2] 
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C(shiftX, shift Y) = £ B(x-shif(X, y-shift Y) * A(x, y) I 

S£ (B(x-shiftX, y-shifiY) * B{x-shiftX, y-shiftY)) (A(x, y) * A(x, y)) 



fflU 

a : m^mm^ 
b : m&pymiMf n ; 

* : nfoLX^h^V^Mzk&^V-tjVcomM- ; 

C : mftZtifz-t^XcDisy ht>fftl.lSI^MLT 

[00 63] z<7)mKmme>ummzm-?x . c < s h 

if tX, shi f tY)lishif tXtJit^shi 

tzttif. jt^mm. A^j:t;Bmfti2 5 6 

x 2 5 6 e?^/I^WlT^o^i=r. shiftXfc 
iV'shi f t Y^fg (^cfr^X- 1 2 8—+ 1280 
$eH^35^ ) iiWmZtiWrtUf %t>%h-t. sh i f 
tX&Jit/sh i f tYO^t^XCO^m^mzMLXC 
(shiftX, shiftY) fimM-£fl&fzfot<Z 
(i. £ftT"2 5 6X2 5 6 = 6 5, 5 3 60«y7K^ 

[0064] mm^mmii'jm^nmmnmm^j: 
K-t&ztitzx-ox, £K>$}mmzmm~t&zbtfX'* 

C(shiftX, shiftY) - 



cOnimZcs h i f t X&XXfis h i f tYCot^fW 
Lt>3rv^. ^TcWtfrSrs h i f t X 
&J;t/s h i f t YtCOV^TcO^tOC (shift 
X, shiftY) CDmm i ftfrtl&-t'ttX*$>&< > 

[0 06 5 ] fflm<offll.&9&f-9-&t:#>l£&o z\btf 
X*% Z'mscOTlVdf V XAii. McDl&TOcD'Sff ( S A 
D:sum of absolute differe 
nc e s ) Xfoh* Ztltel^CDmi&CD^CO&iZP'tfr 
CDM&ZtltettffeLX v ^&m<?>ffii&c?)tpc?) t° ? -te/WOli 

cD^XZHm't&Z b(,z£^Xfthti&. &i/7bco 

^it^#^fL. zLxzcommcDis? wtzcoo 
M(sad) fcW&sStiifco J: a t^-r<r fc 



[0066] SAD=absolute ( A- 

[0067] 
[»3] 



B) £fc 



fit. 

a : mcom&cDftm ■, 
b : m&commcDftm 

a b s : ; 

- : mmztcomM; 

[0068] c\tLfi><7)&TJi'^v xj^/^mmt^ 

mssffi-rs i><7)t Lximmzimzti&Mmn&te 
fom%^c\bi±wm%tLhmxfoh . ±ieco 

[0 0 6 9] &fcttm2 £#H5l/C. HfrSfiSjgiR 
ttflOtjWHSfflWCftofc*^. C ( s h i f t X, s 
h i f t Y) tifflSfflWfrMfcnWfii. %cr>7u-^)V 

m±m (^Aicomm^xm^Y -v vizx^x^tix 
v^h) immA^co^^zMLxmnm^mmBco^ 



cDtfaJB<7)tp>bbntX$>& (M&BO*<^EP) fr^Jtf) 

[0070] Htf $ ft & S A D *CJ> o fc* 

-£\ Mv^F>y M;^M<Z>*:fca»&^^fc«fct^l*l (fx 

Tj^t. ^^^H^AcO^^JflL^O^DtCffiM^BftB 

^EP) Xfo&« 

[0071] ^mm\im±commmcommzf^x 
co, zcomnmmzffimttemmiz&tfz, is? h 1 1 

il^^#^^X§ 0 fcfcitf, 2 56x2 56«t7t 

M) fc«ttX^S^-Tii:t:^5. 
[0072] ^O-^'^^rifiL^l&iiJflLW^KlTM^CO 
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wma x uwmttz x xwm^^tih , mmm^mm. 
M%^m^x<r>m% . texxfivm^ftfr^xem* t 

x . ^comcommmmmzm LxRkt<oMmsBbr ? ^ 
Byzmfc^&zbtex^xmtthzb-tfx'^h. n 

zz&itzitr. mmzzti*<mttitemm-&zt 

[0073] ?%}UhmmxcD^m±?%^hmmcDm 
mza \ ^x ^cDmcDmmzfflnm%: xmxym^ its 

wxcommzmmcDi/? h titBCtttD^^z^y h~t& 

Zbt,z£-iXffi£:Ztl& e Lfc^T, T^;PbJSl(^ 
3Kfc:i3lt£'r#/l' hJi»*Ctf>S$Mi, M»^Sfc:*5»t 

^ h *mmzm tmmmz x~?xfi?c\b trcz h . 

[0074] C (shiftX, shi f tY)^"n 

fcti*/h) £jLott££>to£*5:S':7 hfPffiolU^ii. 
if . l otf>&&$£&*tf) I v u sB«io}Si!j(i. — fl£ 

Wfcua . mmm& x v/ttz isrituv v mmpfim<7& 

f'MT&o rtUiC (shiftX, s h i f t Y) & 
'ff$\\CDtp'k<7)M K> CO. ~ft£fo1b. shi f tX=0, s 

h i f tY=oc^>m Y )cry\tm^h^u j jf^zi5\^xtzn 

IS. =t Otv^&s h i f t XfeJ^s h i f t YcDfiltC: 
^LT^/tW£fr^jC (shiftX, shift 
Y ) cry ^iiitife & $ in h . ftgKTl^ 
EfJ $ ii/-cii^li«i/o-y ^SrfiHTC* & i: IBiM 

& . i&S^#FWiBJ|£coRt2 C ft^'J ( ^sfrffi 
ffi^)5fi«fc:*5(tS ) £tf$m 

^t, J&S^ifllrtC&tt&C ( sh i f tX, shif 

t y ) ^mco^com^mmm^mmxh ~> ( tz t 

< fr#|C (shiftX, shiftY) CO^t^XCO 
[0 0 7 5] ^^^^fP«^^IIIIi^iM^^-r 

&<r ^s^^^'j^k ( s h i f t x= 

0. shiftY = 0)Ht-fU Wt^JIO 

xmmm^mm^M^^tzm^. & < 

C (shiftX, shiftY) ^fc^/n-A;^ 



t£. shiftX = -2. shi ft X= 2. shif 
tY=-2t/tiis h i f tY=2T"Wo^ 
*<W— ^~iiC (shiftX, shiftY) COimt 

^co^:<comcommco't^xcDmx o^v^ mms^) 

<T h #s#A> &£X\ c\cd¥7 -^JVcom KtXMKlMZfi 
ti&coir—Mz&tf&T'n—J <M&1M * ft %>1z#>\,z 

ittm^mmmM-comiz . itco e 5 , 5 3 6 m^iHffi^ft 

^0^5X5 = 2 5i:^-S 0 
[0076] ^^rfPfiBf^coiIimtiB^^^^r;^ 

5 6 X2 5 6<7)Bfli£ 1 ofH^t^-fe/W^Mt 
X^yy^Lfz^. fWil2 8xl28^§iO 

t^hS^fc^t, 2 5 6x2 5 60^iIcOftb 
"9 1 128X128 m^H^lSrff 3 fcfffCSrtf . y7h 

[0077] ^^H2^#^s t . i£<pmmncD 
m&t Lx^tiz shift xmEcomt % 0 . s h 

tttt. X&XXfY<7)Jjmz&ft&i'7h$:mAEt& 
fztblz^ i^y vmmii^c/y^y v^mz-fh . *t%:£> 

^ti^cD^zmt^^htiK ±^zimikz-$ 
■r. zLxztL^isyhzmmBizttmLx^&nm 

[0078] ^tt^tWfcrfcv^TflfcbiiS^ie^Ji 
&&miX<&~TLh%:^ 0 fzttlf. 7tcomtf2m£tzte 

3mtt:te4mztL&i)\ fot Simeon h iwjjmic 
x^xwmztifzm. mtzttizmmm&ti&'*ffi& 

[0079] mmm^^-^^xx/^ti^mxLx^ 
h i/-Mz~t^xcD i vu smmco^x—^cox^mm. 
t LxmhtiZ* ziiimimxfthn&mmcomM. 

m<D-^x'i,z%:^frt>x'fo& a Ltzfj^x. mmcoM 
nzmf-t h mz&mm- ^co^^r~^)vnx x/mm 

^r)vco^tm tfftfr ~>x^hcr>x\ m\m> t>coz\tit><7^ 
[0080] is? vcrmm-texxfmm^J^-Mkt 
immmt tz\$f%)v hmm^Tix^nzn lxm* ^ 



(17) 



mm 3 ? 11-151246 



Z\btfX"£&. I VUSy^fACfc(t§i« 

[0 08 1 ] ^7 hc7)fpfiafTn-feX{ilo^Jt{±2o^ 

[0082] h^fPiffi^^^t^^tL^Bft^^^ 

■h\ —Jf, is 7 b(DmM3.Z\<7)ffiMI,z£~?X7sk%tlX^ 
&yyh Wfeixn&£fa* y7h~t&zb fetch . 
[0083] iocog^co^7Mftai(i. #BflH=-^ 

THjfe^tL^^^ b (^tiizx^x^mt^ti^mm^ 
B&t&) <?xk%Zimi,<. zLxjjfatfmsztifz 
is7hb£tt~c&&nm*c&&. u>>u *<oxo&>> 

^ h L . * cd? i * y V g y ^'Bt i j^Ji-r < x 

^mtfimm^tihm, W7ht l zx^x. tzbt 
«\ *com&<oitiimjz&&&^T4A7>u4fr&^ 
7h ■ T7hztL&-*imms$>&<, i*m<D&m&mb 

Ztl&m. FV7 ht,Z£^Xl&&J}lftlZ$5l,1r&mi&e>® 

[0084] H3 f$fi&iU3 X Tf?%)V hJffiRfcfcttS 
h* U ^ ^^£^t/CV*6Bflrc*>6 . £ffltf>BflMi 

xu^x^hmmxco^mtfimnztif^com tmm 
TffliE-iir-r. ^ibsst^? hmn<7ytmt lx&iz . 

[0085] ^7 h^l^llilSBto-CIMSn^^^ h 
6* iiit4h*U7h*«/Jvfk-rS3&s s »y7hW^ 



cotsttt t iff o m-trcte 5 <r t # § . 
[0086] miitzjjkztix^&mmzi^commz^ 
v co^^fccoaijs: ( tu«E*3 J; xf?%}v v mmxco y 7 

•C^M^B ft^' raid t^TK $fL>S*^7KLTV^ 0 
[0087] |^4cott 1 ^Mi3 XTf^MeMWL&mmz 
Wbhb. &&U<tt^*W&t&ZbiPC%&. mi 
t^M^Bmti^M^Bmt-MtT^ftlll 0 ^l^^fl 

&co&fe-ikco&%rc$>&. mz. ^McommtZEMcom 
mzmLx-m^^mmmz^m^tih „ ^fL{i#B 

[0088] m^mmco^itcom^ii. m4 iz^ti 
x^&Xo %mkeom& ^^ztfex^xmEL<n 

<r i: t «t ^xm-^z^^mm^m^ 0 &mt* 

7°y4co*mzfoK). ^Lxmm^mmimm^xm 
^iud. ztLtftmmz. ^mt^tLtz^A 

mm^mm±m^mzim±MMfet b*t h . 
(i^-rt^n^x^ xri/^f ±xz^Kh>$m$t£ 
\,\ ^mi&mtti^mzm< xf^yr^^tti. t 

b h mmco? ^ 7.7V a xm&nym&ftfz 

[0089] m5ink^co7^-^^umttznm^ 
tch-h. mmmco^7 hMz^xcom^ t txm^co 

HI5 (a) tifl^Rfcir^T^^bMUOliirfr 

X'^ik^commco^—T.^^ y^i^Lt^s. n 

5 (b) iiJfiL^^-X^ V^RW-SJDeffi^LTV^ 
6.05(c) iiiflL^co^-X^-f vtRILTco— «=5: 

[0090] ^n-yN'^jfiLWjSi&tiJfiL^^^fett 

^bfc^a t t v ^ ffio t , ^ n jn wan & 
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[00 9 1 ] JifBcO J: a t^^7t0^y bfPiffi^ll^f § 
:fx£f&. <9 W±^tfMC (shiftX, shift 

y ) co^coM±mcofm^m^co^mtcofzmzmm^ 

[00 93] g£&TOTPC\ 3Si&££iiifr^Si&ii^<D 
flBtfe&*&£. 5H»*fciil(lL«5e»^^>f T^^Sfc* 

meiz^tix^^ Xoiz^ 1^6 (a) co^comw^m 

6 (b ) cvWz^ZtLX^&£o%:4^co^7i'm>f l z 
Wmt h <I b ifiX S -I. . ^ 7 h COfPfiBfti 4 O£0#-b ? 
h ytowcBfl* ££gff$-£ £ fc#*C$ £ . 4ocD#-b 
A 

( rfyri/-hj mm) (3x 

1 

3 7 
1 

r TV— V j h°:?-fe/k^ SAD £teo-Cffi# 9 T£> 
&b°?-fc/I^Ctf)Jf H^3 X3 W-^I^^tCfe^-T 
^T^b?^/W::^LTiti££iX& 0 ^-iHSilS^Xti: 
|5&k:£>& lcDffi<7)b?-b/W3\ f-IKSS^tf)"*" 

Kxco^rmm^com^cos ADm ( i 1-31-2) 

ft (B' ) <7)^T\ i^3fcj;^9-C-|)l>h7W:^ 

-r^o^-— iss>i,zi(imLx^&v7~tMzteicDmtf 
[0098] hk£. r-yyu-hteXV-v-j-mMc?) 

314 . ffiffl 3 *i* 5ffi«tt jWt J: o T 8dtt: J: o T 
®ft (B' ) cob^-fe/W^tTM^^T^^^^ 

fit*. &*fLi>m&<7ttmB (zcDMcotpx^tix^ 
txo^) fr^commw? ^M&xfo&£m^< . 

m&t lx. yu-^)v/m\mmh^mb\mmz. 



>Mzn^h is? h&mmcDti&gkcom&itmzfto 
ztizx^x. ms&>mb<o?j ~r*m$* h z. t &v 

ttzti^x. mmztL&&fe{to7)?4 ri^ais 
tifzmmco ?4?°i<z£ -ox h »immm & . 
[0094] Mme^^^^r-s^^iiMHffw^ 
-xT*^Ki£^?m£^rr& z t ttzx^xmmzti 
m<7Mi&Ae>/mft ( rfy7i/-hi«j ) fci 

Bco/hgfrfr ( rf-f j ii) ^WW=S: 

[0095] mpm^^tcom. mcomm ( a ) 
cD^>y°u-bmm&^—i-mmco*x^7hZfi. m 

itcoBft ( B ) fttpcor-yzris— h Xcd&MIzM 

t< ) &m $ titz^it $ titzmm (b' ) 
[0096] mmtt%fe-itiz$:cDWi l z£^x^ti 

CDtpX\ AOy^<DW^3W7*i}Vb BCD$*CDiMtf9CD 
b° ^ b^^^jE L T ^ £ b ^ b^T-fe § . m& 9 Xfo h 
¥7&\sCDj&B(D3X 3<?)b°?-fe7l^^£:fxT^&o 
[0097] 
B B' 
3^ r^-^-j ^) 
co^b°^-b;P 
10 10 
9 5 0 1 
1 7 6 0 

TccoBft^ra LT^-r § - b t,z&m-& Z b tf±WX 

[0099] [H7{iM?^^JflLl : MiJj^tii$^JflL^ 

& t -ft jv v mw& x vmmm&miTX^ txut. mm 

com h mtiwm ftnfoeyffit b zmmztx^ 

[ 0 1 0 0 ] in 7 ( a ) immm^smmmcomcoissm 
co^—x^a y^m^TKLTv^. mi (b) i±m?m 
%&mmm<n-m*^Lx\^. fxfrhmm&xvm 
mmmmcDmjjco*x*^tix^&£ 0 zcommco 
A-j^mft^mftutc^xx^ o r^jtow^d^^2 
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[0101] H£>£>#;^S X o(,z^ 7*x3—;^l<cp>\kWM 

wmmirmtissjw^-' m^m^^^cox\ m?m 
Kcik f gnm$:wm~t h ui^mwxh h 0 yu-)^v^ 
tfiLWMmcommmmzfifzm^. tzbtif. muz^ 

t>ffiL&5z\bt,z%:& <> 

[0102] Lfztf^x, mmtttfsmmmcommijm 
c^mmMmzm* nzmBtz z\bt,zx^ xmmx^ h „ 

&l'&comW-fr . Nfc L X v * & ffiJUf ^ ? h /uo ^ o— 

Tt^^y b £f£o T TO J: ^ l,zmmZtL&fr$:^~t« 
[0103] 
[f£4] 

C(shiftX, Y) = £ &(x-shiftX y) * A(x, y) 

X 

fflU 

A : ftjOHMWJ ; 
B : JKoHMt^J ; 

* : nmLX^h^^^MzX^^^JVcn^m.; 

c : mmm^^jmn. 

[0104] c\tifyt>ftfy%> xdiz^ is? himmm^ 

x izm lx i ( xmt tzte r m ) tem-ox ^yv 
&mff zti&o commcDfz*bcD&^7 h Mzm o 
¥x &ix&mte%cDmmcDmmcomx'fo&&miz%:< . 

tzbz.&. h)\s<D*<D&t°7*Mzte%comjf\in<7) 

i&m^mmm^^xh^b^x^h. -ttch-h. tz 

ttlfA (X, Y) IZliA (X, Y-l ) . A (X, 
Y) ^^l^'A (X, Y+l ) OT^fctfffcASfU.. |5j 
tit^BtshiftX, Y) t / Z^\,^Xfthtl& „ <I 
file J: -9tffiIffiiW°ntxiV^ & 

So 

[0105] Z&TtWtfm (C (shift X, Y ) ) 

& x x/m emm^ h ^nm t x v ^ iii^ ? h /i^fM 

So 

[0106] ^J^fMLitS, M7AcO«lf 



[0107] ^^'[ffgSr^oTMHfffi^iflLWiSWj^^ 
-TS<Ii:^-C#So %ti\±\^<^>frcr>. fo&wltt^x 

[0108] 1 Lx^m 

coMfeimz—wtiz, %<Dfom<D)H&<Dnm&tz\$3mx 
<7)wmmzm& Lxmhtiz^ . 

[0109] ^Si*^iflL^3Si&^ffet-. "r^^hJStl 

^tii±9^mmz^mt^K%mii£%^x^ 
* . -r ^ )v v mm & Mmum^m-m^tz #> tcffiiiii 

^w^<^i mmcoimnmz^tb&mz, xn 

[oiio] msco^w'^yii^^ixcoAmcom^ 

b(Ii3^T2@Mf§^ tM8 (a) ^J;V'i8 (b) 
^ (XW) X'^ZtlX^Z 1 9 OffliOiSttLfeWIR^fe 

(a) 0^^$ixTV^jflL^lJj^fp«WjMO^ 
tC^oTl38 (a) tC^^tLT^SJflLWJli&OfPfillr. 
■T^*)^. mitA&mft$titzz\b. -^r. H8 (b) 

^ ^ $ fix v ^6 m.wMMcDmmmmcD&mmz . 

[oiii] -t^xemmzte^x , tismmmt-t^x 
commm^? hMz&^xmmmzmmzti. mzm& 
ztitz~t^xcDm*cDis7hm\\n%ti. fttfM 
$ tiT %-mmzm- s wo ^ n _y ^$rjfo«aiK?D*g 

[0112] Ym±.commmmcDtia.mcDftmmM-z 

( a ) axzfMs ( b ) co^comcomcommm^h 
ho b^ocoit. zti^tfmtm.mfrt>tt\Rztitzfrt> 
xfo h 0 Ltztf-ox. ztit><7)&frt>wg%mmzm< 
z b ftT* h . imcD&x*!mMm&b*cD£ a (c±^jn t 
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[oii3] >bmtfsL f gcomm&te i vu swt^tcfe 
tt £ ixr v mm \z.<n&s& v urn? & <r £ &v # . 

& <r £: *^ # § o <r <J0B£S«iac * lift 

<v&\\wm.*m ozbi,z£ ~?xmm-& - 1 &x-% 

RtifiiR'HasiJtfcr.toT i vuswt^n a n 
[01 14] 'frJKiOtM ?/H2 I vu s®ft*^ttm$ 

Correlation_function(N) = £ B(x, y) 

Jf.JF 

fit. 

Correlation function (N) : jlf 

unit; 

A : Ifr^Mm^lJ (N#@<9Bi£0 ; 

b : m&commf&i ( N + l SS« ) ; 
* : ^JSbT^&b^bMcb&b^-b/W^ii; ; 
2 : ^J|%^^T^b°?^/W£oivt<7)#l 0 
[0119] ffiSffi^^{i^^L^TnbXcoMiJM% 
•CS>l»o fcV^OJi. lEM<lk%ixX:fflKfflmftmc (s 
hiftX, shiftY) cD^^ffi ( s h i f t X 
= 0. s h i f t Y= 0 ) tflfttzmMZtl&fr&T'fo 

h« ^tiit^M-it^fzisblzmhtL^^XW^ y°cDi£ 

imw&te*tLxitticr&. mkmm<r>*x?te (c 

(shift X=0. shiftY=0) ), gfefcCD 

tMzmfrii&ffluffimwmtfdmnfj y^mnco 
^Ttifr*. mmnmmzmft-tfMizmzmoz 

[oi2o] mmcrmmmmmmzmLx i ^y? 

^^P5it^ffM-r^^(3^ix^fg«s h i f t 

Xfcitfs h i f t Y^'otfK^l^C (s 
hiftX, shiftY) X«fo& 0 3£<M£tf>RBWi 4 & 
^LfcBfl^f^&m$rt.S^Ji 5 5:<. S^£**JS 

[0121] m9izECGte£umKWMmmmmm 



[01 15] t%*?CD I VU SMt^PaTO^ttW^^ 
- * tiBJ! j&HzJSSBtttf); * ^ - y Xcomm £ 1 7 * 
- * X'fo h . £ ftte^qt bTl^&iJi^ iftf>Btf«OSI 

r#^o 10 mcom^comz x->x9 me><% 

[0116] »att^r«(i:fflSffiraM^II^:. SAD 

[0117] }%coi&irmmmm^m~t&fzbbcofflM. 
mmrnrn (N#g^B«^w»fc lt^) cot:#><?x&* 

[0 118] 
[*5] 

A(.r s / ^ (£ A(x, yf * E B(x, y) 2 ) 

x.y *.y 

imtmmcom^zm^Lx^^ . 09 (a) tiEco 

ft^^'^^^TKt. S9 (b) (i^<7)IVUSBI 

fWiBft (^fH 9 0»ilicb/iBft) ^#^-Sr^t 
m o i<i3&>fe^S$<i&«t i 5fc:. 139 (b) cd^cd 

mmm9 (a) ^ECG^tioT^^T 

[0122] 5fi(HttWft«oMa)3tt*Kffi-rs i fcjiaasi 
&mmtffo&fr^xfoh. 

[0123] 5^ttiORBRiOSSBtt*aBttW(=. ^bT 

xh h o z(Dj}mzLZ^mtLx%at>tix^&!&&m 
t,z^\^xmmmmcom$:m%i-z> . ^^^{±i$tL 

Zmttt . MlfiHfS b # v 

LT^^tL^o -^7V^-WHI1 O^iSi: b 
T7^$flTV^ 0 ^^{^^^iSft (h>yTtft^$ 
#LTV^##1 — 1 0 ) t=JRUT^SfflSfflW^R£Ofi 
<*A,4»fi0ff ) <0^-T£^bTV^ o fcfcitf. b 
li^'O. 8 8 5cO«[t|ft^§*L*CV^*^. r^b 
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HUt^ 0 L£v>ffi#2#B£^3;h.&otiBflfc# 

6frt>mm#7^&&i%x*$>& 0 Wot, 
tt^^r B iew B i{i 7-3=4 mcomm^m^6 tMz 

[0124] mmcom^^cm^mm^mm^^ 
<k*comco7i]/-7°$:mm-t&<, fzbx.ii. mio 

f,Z^flXX^^^X\ ^(D*i7'yt>V\±mn<?)4i 

H^'Et^tl&o ^ tiff ^ 7 b $^20^1(^^01^ 
TMO^fU WTl5l«^0iM$ix^. mi Ot^§ 
tTC^&W^&^T. t^Vh {0. 8, 0. 8 3, 
0. 8 9, 0. 85} tel-JCOmmSI-i/yhZfifz-t 
{0. 83, 0. 89, 0. 85, 0. 82} 

tm^.wMm^ti. mz-ty^yh <o. s, o. 8 

3, 0. 8 9, 0. 8 5 } tf2Ut<Dio7V%ttf'zm%. 
OO-ty'^yh {0. 89, 0. 85, 0. 82, 0. 8 

& c mi oco^com^hMm^ti^^mms.mm 
«Ma^Lt^i> 0 mn^ icDim&^cD-ty'^y 

^:fx£>{£Bf&# 1 tBm# 5tf)*te&& 

v^xii. mmmmm# 1 £K#LT^£>wt# 5 £k 

1#^*a^3ll3fiUti$ISL «r*>t», 5-l=4iI 
[0125] H^f &fnr<?)^-f T<soMrtf>fc#>£. 

h m^jzts ftffl&wmm*\tmk<mn\,z& \ ^x 
x. L^^mco^mtim^x. mmco^mmmco 



[0126] mmmm*. mmnmmfr&n&ti*^ 
u sM&tfc^ux<^M<nmw&tim&m&*th zb& 
tbttzmhtiti 1 vu smm£mmmcDffitti / z&tf&!£ 

«fcttf£<K1£WI&<7) r ffi$j "C&S. Slffcoi vusif 
ti. [119(b) t;:^£;ftXl^J;d&JtS$ft 

[0127] L^U j fcitf/ifctijassttj&s 
^£ix3rV*S\ -rtiti 1 vusmWkCDBtfttz&uxn 

kipvm&tfib h^t^Lx^ ^ nnett^ft %> h . -r 

^Ciot^l:^, B^Jifcfcfctt&A&Wattf)^ 
1 1 te&XCD I VU sa«^#^il^ffiSffiM^I^ 
HI9 (b) ^)^ffl5WTn7 h»Utt^ 

$ tu^M^r h B&J¥§# t— r/W;: J; oTM $ tiT v ^ 

S. 

[0128] icoWtfcv^TJi. ^»W«fi0« 

xm^^Kxx^mwmt^mi/mkt&tztbcr) i 

=5r§P^#^tTV^ IVUS^f-f^- h7yxf 
[0129] iiS^)Bm^«^^-r^ J: 3 tc#Jt$ 

%r>Yth t\b\i. o^li LfeB«&— 

fi^}£ < coB«(±ffi«oB«fc:K Lxmimm < . * t 
c^-f ^ /Koisi tffiffl tcHff« t t v ^ mimmm § ti 

[oi3o] fzttif. lmm^mizm^xte. z\ 
ti (tmm^ i^tva ±i / zm^ $ ti , 77° 

[0131] ^7n^x^+wy7 Mfta^aie 
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7 h&Mlft>ti&^X$>&M&. # (#»)) 

&£fMRR*r* - i: & <! b ^SBfrTS . 
[0132] <! 1 2 i: . J3h X^ifc^ I 

V U S mm: 3 -PC03fe**«P3rlB5^fc:4MW^S £ £: 

^m*m^hmm<mwt.tz\$n^<nm& (mm xh 

t£X r JflL^ j b 7 KtMffift t>tiX\^%> m&<n fourth 

ho ^(Tymm^mA,x\^hoy\tm\. i^x r 5«j t 
7^tftttft>tix^z>mcomm. -t^h-h. mmttz 

[0133] i v u smm^mmz^ti^m 

mm? j)Vj±<r>7*—-?"/vxfLt>ixhm) . nam 
mfiti h nu. x mm $■ m *) hx/c v \& *?m<om& 

[0134] SSj^^r I VUSM<7)iti£7)h7-b;W^ 

timmzummztimt&zbitzx^x. f^rotx 

4 )V9L. W^hZb^zX^X. IVUSiOl^K 

M§tisf ? xi-^-brnvtcommmmmttzM^^^x 

s. 

[0135] RMHmasMfi££*^?*fc#>£ 

A 

14 5 1 3 

6 7 15 3 

3 5 83 2 

x^& t°7^w)tmizMz, <%cDmt>m Y )¥x t>ti 

[0142] abs (1-3) + abs (4-6) + a 
bs (51-8) +abs (6-3) +abs ( 7- 
4) + a b s (15-7 0) + a b s (3-2) +ab 
s (5-1) +abs (83-6) =190 



^xm^K^m^m^m\mmwmfKim^ 
mmwmtocom&temzmwztifzx o %mmt% 
titz^-x xco&mmmzM t x ®.&titz b ux 

[oi36] iKommfr^&,cD 
aft^& mcowfc t x v ^ t.°? ft 
comt^imm^ ^ztizx-o xmrnwotiz . - 

\?7^}Vmz&tf&mW^ik*KVkt& . ^fHffit 

^bt- J: h h coxfo &i>\ foh v "r-'rJVCD 
m%^zXhh cr>Xfo h b d H b Xfo h 0 

z\cr>mm^^mt^fitzmmz^\^xm z f'th z b izx 

[0137] ^^a^ilffl^ti^. 
[0 1 38] B : ite^ (^TE^^fLTV^. 

£5&ffc£*VO^r^) am 

^v^) ait 

c r&co (&&{£ZtLX^&. $>&wmmtztLX^ 
=0rv^) aft 

abs: jfe^ffii 

[0139] tf^JD I LTft^il^^^ii; 
^J:3^a$ix^o DlliWX, Ytft^#e 
9 ^)V<^\mm\%. a «t X/ b ^-il^ltt EfJ $ iUt ^ 
9fflc7)^S (X-2 : X+2. Y-2 : Y+2 

- a 3 x 3 comftB) co^commcoA^^mmmmxco 
^comnmcomxh h 1 mmnxfo h . 

[0140] tibfLM. i&O^tefffllAfc «fct*Btf)*f 
^iEtTV^b^-fe/P (±^C0) fc«fct^ ^ix^ti^ 

[0141] 

B D 1 

6 8 

4 7 0 19 0 

1 6 

[0143] D l j3«fctfD 2Jil^&Wt=«i, mWftWrS: 
Kj^7t{±y-fX^M^^^»^. 3x3^f§^f^d^ 
^ J; W^§fL^^^iJT-fc^ o BftA^B^ 
Tel. *Jt«iBfcCfccoiaiO^>ffi^#55r3efkJis fx 
^|JD 1*3 Xx/D 2co^tL^ti(7)*XHM&}jz%^mb L 
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[0 144] tfC^fr U ^fM D m a x t>tl6 c ^CO 

JCE t X V ^ b° ? -b ;KO^ttg*C£> & . 

[0145] Dmax = max ( D 1 , D2) 
fit. 

max (Dl, D2) : D 1 fc^fct/D 2 ^^CO^tlELT 
2o<^b°?^/W9d^<^^#l^cD£^}#-f-& 
Dm a xC0$*CD&\Z7-tJU o 

[0146] L^ot, #^^fMD m a xfi#^. 

tf M A , Bfeiy'c £DPb1^ £ & b° ? -b ; um^it £ # 
vx^tf^J (MD) s&SjQ&ffcSft 
-^;b*>. Dmax^^t7tWDmax 

HtiO* 1 ^ 1 tX'X'ht. 

[0147] z^x^commikco^mximcomm 
BizmM-t. BouTt Lxfemzti&mi&coffiL^'ff 
m*&fm-&ztx*$>& e 

[0148] BOUT= (l-MD n )*B 
fit. 

b : Ttcom^mm ■, 

bout : §tU«H ; 

n : ^jMDc7)4tc7)#b 0 ^-b;Win^$tL^o nJiHft 

i: *.fcf. 2 — 10 W)1Te£> £ <> 
[0 14 9] 1 - MD" : ^-b/K^fi^l^MD 

cD*cDnmLx^&v?&]scDm*3\^fzmx'fo&'fT 
m. 

[0150] mM-i-MD^mn-t^ztizx-yx. 

( fr?'J D 1 2: D 2 fc co^^^lii: UMD JjfMtl) 

[0151] JS^E^OHfS Bti-ot 7 ( 1 -M 
D") zmM-t&ZtlzX*). fft^BftBOUT^ 
j££fu ^cr)^X'\m>^< O^fLLT^&b^-b/W^h 

[oi52]0i3 immmy 4 iv* u 

isisiw? 4 )V9 y fcSKoMSR ( bou 
t) tas. m^mmzax^x, itm&xvmmcom. 

<vm&&r ^tmw\L^<^x^z\t team $ ti 

fz^\ 

[0 15 3] nm^'^y^r-^ sV^zX^X . t^X 



^-w&nnmmtmh^nmzm^xmt. tz 
ttn. m(&£xfftm& mm 
m ? 4)v?v> yco^ t mmz^ z exfrmz 
commLfzmim^^nmLxx h vt^mcDrnm* 

L^i§^\ ^cor;P=ruXA^)ttigjd^^s. si&-b 
[0154] B#r H W7 4 /i^ y yy'com^cDX 0 £ s & 

[0155] B : ite^ (^E^iXTV^. fcSV^i 

gfeitziix^u) mm 

A : {^mt^tixv^h. fohX^i^mtZtlXX^ 

mm 

c r&co (&fefc-£tix^&. h^xm^it^tixx^ 

[0156] 7"^x^^-e% n p^ii^ J; ^ t^a^-^ 

t7W r bj , r CJs rd j &£Xf r e j 
biSfctZ t. r a j <??4HB« r a j ^ r b j . 

[0157] 

b 

cad 

e 

[0 158] SE^^^T : a>btfc-3ta>e 
r aj l£%"r3'V-II / zmLX^6bLX 
fiMZtiZ ; a>bfcJ;0 : 'a<eCO^. r aj {i^^ 
n-y-mcSLTV^ t LT4HBS<iS ; a<b^j;tA' 
a<eC9*§-£\ r aj ti^x^fU — IIHcM tTV^ 
LT4HH5iiS ; a<bfUa>e«, r aj {i 
^T-^U-IVtcmtTV^i: U*C4HSS*tS ; a = b^ 
«ia = e^ r aj ii^-r^U-V^JRLTV^ 

[0159] *WlHtii^t : a>ct^Ta>d 
Xht^, r aj ti^-f^U— IfcUJlTV^f: tT 
4HS§iiS ; a>ci)j;ya<d(7)^ r aj (^-^ 

LT4HHS<iS ; a<ceUa>d^ r aj {i 
^^U-IVt=KUTV^i:U*C4HH§*L5 ; a = c^ 
^±a = d^ r aj ii^x^U-VtdRLTV^ 

[0160]^:, mfc&xxtfcWiiT^v—imfr 
^h^tixmL\^^^~mm^tih. *s*fcu 

Ts b°^-b;U r aj * x 5 = 2 ScWtfrSr^T- 
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— WtfMf#*. £ ti^co ( 2 5 MO ) ^f3' >J — C7) 1 o 
tc^fL^'M-T & <! b tz X o T ft & <r b £ MM 

[0161] tzb £tf . VwyffitiZ&^Xte. 

7 

10 10 14 

3 

t7^ r aj =10(i:iS^f3"y-I (10>7 
0>3T$>&coX) &£V&¥<7>#7-*V—V 
(10 = 1 OXfo&coX) £«l/C^5 LT4HH3ft 

[0162] L#»U b?-b;P r a j &yt<7flffl1iZ$>& 

7 

11 10 14 

3 

<e*u3 <?■ # t" ^' y — <r *cii # t- =f u — 1 1 1 

( 1 0< 1 l&J:t/l 0< 1 4 ) T'ft&tfrC. Wj:hfj 
c r3V—t,zmLX^&bLXttM$ti&Ztt,z%:& 0 
[0163] &¥7^)V(D^cr>)m^Zl$^&mi%%l&&> 

Ji# b ? -b/l^ 2 5 fflw «Tffi=5r^ T" =f U & . 

A 
5 

9 8 11 19 

2 3 

O ) cofi^-d U -te A£ «t V C 04^# f^!i-f:Nt 

A 
5 

9 8 11 19 

2 3 

A^b'^t/PS^iV'B^Ol 2<Db°?-b/W7)# 

BO^l 20b 0 ?-fe/M«#; . ~r^*>. JflL 

ft £ £ Ji7h®OffiHO b ? -b & P^i ^ b ? -b 

[oi6 7] zti&xmwzixxztzttmnjrmz. # 

b^-b;^MHO/h$^f§^^il#(t^ix^^^xf- 
-r-^^(i;^ 0 ^-yo^c7)^l:^^I-r^ 0 ±ia^4:d 
fc£tf>3£fb&*Stf£3;h.4 . &V7*MZZM<om$:W\ 

jvxfo h b mmztifzm&iz o com, tiv&m&o b ? 

■b/P i: #I$e£ ft & £\ * S V ^iHlL«^h®fcUS LX V ^ 

tr?-fe/PT*S fc «Bfc3ftfc*£\ 1 Offi^l'J 0 

ft£ . ^0-ffi®ft(±WI^IiS'Jorn-bX^^^A 



*mm s $>&o -f^^. Jtfciw. ^ffl£ft& 

M§Ob?b/I^Ifc^;b£ idtc. fcfc^tf. 4. 8 
OiS^O b ? ^/HBbPfl&bft £ nrtBtt^* & £ a £ . ft 

[0164] fc £J£. JflL?g$rJflL«^ESiJ-r^ 

* coMMco i+r^^tJ^ L T v ^ b ^ -b;W?)# -f ^ U — <9 

co£Hfc£Slffi-$-&£ £ ft 

tf M A . B *3 J: tA'C O b ? -b/Wo j; t/*f CO b° 

X V ^ b° ? -b/P^^^X^^X h $ixT^O^-fn"'J — 

)tIlllOffl^Ob^-b;^T-fe-g>^^$ix^ . mtL^ 
fr~>tzS%&, f«t7 -b; W± jfiLWO \?7^)VXfo&bm 

[0165] {!KCOMlt^CO^xf\A. Bfcitf'C^ 
3o^iEbTV^b 0 ^-b;l^ (ffi^8. 1 2i3j;V'14 

[0166] 



B C 
9 1 

12 13 21 14 17 
1 0 0 2 0 

mmcom^?*:}]sxfo&bLxftmzti& 0 u?>u 
mt&ixrcoxoiz^ztLtiMS (cco^co2ot>n 3 
^zmtLtz^) , 

B C 

9 1 

12 13 2 1 14 17 

10 0 13 

-ftbLxm^. ^LT7C^b?-b/WIfi-b^O< Vn~—^ 
3 ycoyu-txcorpxiz&m*) $rffit&C\ b Z±*b& . 

[0168] r«cB«tffio*cw«EcoMs«i. _tieo 

fe^2oc0fM^^V^TV^ 0 miOfM^(i:JflL?S^^- 

cotpcommz. i<nzmm.commm.co^7*;}v 

\Z 0 Ofg^^JgO b ^ b/P ) ± o Xfflfflfthtlh 

b^oz\bx$>&« z\commb^dmmm~ixftMz 
tih \z9-*)V&mz&&tz> cox<mrcfoh . ^201 

sstt§*ut«« («) \t^-^)vcomm^zhtmx 

25 0. ^tT«UOffi^Ob^-b;^tgi!$fL5tfI 
it (JflL^) ti:oTBB4*i.TV^«Fr*0. iflL«{i$^ 
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%mmmmx$>& 0 

[oi69] zK^2^<nwm$-mmm*hmmz 
[ o i 7 o ] mi M$mv£.<7)umm\ti<7)?ziihcr>T)V'd y 

XA^Mm^Bft^^tTV^ 0 ^comimiitcoi vu 
£7) r ;p yx'Ait 3 ocoaaft utBlfc t ±ie^ 

Xfo->tz« 

[0171] mmn^y * iv? y yy&xxs&m^y* 
>^-i/B y(,z~iuxcD±Mzcr>mte. m^comm (fzt 

[0172] ±£«2oC0*j£tf0tt|g(i. ^^JflL^^M 

omcomzft *) ft-tim t ^ mmzn txmmzti&o 
m^^mmmx^h. 

[0173] ^f-f^^fotJdfcOM^ff-ot 
I/t'a-L, (fc L&fUf) £IPffiU IVUS# 

zmtfL, zLxmz%cow.mz mt-tv^sycom 
iz) mmemsfkzmFt i vu sbii£^£ 

[0 174] *<9J:o£m<9*6St:ElXfm$-£fc 

a6 k s jfli^^^ £ izm *> x co m tt^miz a § & «t 

tf^&^^yhco^LT^&^^yK -r* 



[0175] nmLX^&~£7*yhCD~?vi~y7'$:ff 

m i <rxT)Vrt >v 9 ■ y j )VJ±coW£*i'?* y h t,zm tx 
-y°comm Ltzmmzm lt \ mm t &mzi&®&/ 

*yv tittsv >y fy^'li . § 
ii&mz%tiii& 0 

[0 176] l^tfM2^COy A )VJ±cr>\^~ftVfrfrh 

mm*: y h t>m%. § ti h 0 ^ cos^-t ^ybii 
hwmx^tzm\%o^-)v~rx^x mm*?* y 

hH2KD7 J fr&COWZjf&LX^X . ¥CD^mcD%& 

mt Lxhmt*^n%:ti^tzmm<nwzfo&m\frh 
\$%mzti 6 -»= ?x y b t« t x %:<m t fzimmmz 

[0 177] — MfctT, 1^1 5^*0^ti^JBLTV^ 

>S -fe ^ V h £7) V >y ^- y^£7)^£7)^^Bg?f|^^ i0 
[0178] 9 1 tf) 7 ;^A^B#r B 1>—^ 

yx^Lt^l» 0 ^^JTIi. ^^7^;l^A(i2 0jS 
2<7)7 j)VJ±frt>m8i%ixX^Z> mw-t ^yb^L 
im7AliHlt07 (# 5— # 1 4 ) frfi>coi 

omcDmftLfzmi&zvxhLx&K). ^ti^itm2co 
7^;^ (#i^#io) frt>co&£±rx yvcomm 

v-yf-y^(7)Tn-fe^<5oaWJi^lKfc:i^*tJiBW»*^ 

[0179] ^-fe^^ yhim&Stlh t . ^rtlim 
a)7 ^^(i^t-Idlo (*SV^±^-nJJLb) 

a. y7 vcr>-^\n\\±2--jco7 4 j^^commy—yy^co 

[0 180] Izbttit. 

r : »^yh, 
f : J£l^7 

#1 - f #1, r#2 - f #2, r#3 - f # 

3, . . . , r#10-f#10mtt^B« 
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[0181] ^2»iI{i^T, "f r 
#1 - f #2, r#2 - f #3, r#3 - f # 

4 , . . . , r#10-f#ll %&A,T^&mmmT 
[0182] mscommr&cD^T. -tzch-h. r # i 

- f #3, r#2 - f #4, r#3 - f #5, . . . , 

f # i o - f # i 2 z&AsX-^&mmm-cfthti, 

[0183] fcfc x.tf s #^T^<OH^<0[RlT*cD#:tf) 

■t&mmzm lx commit x xf c f*»v v mrn^xcomm 

crmmmxm^tih 0 z^mmt. tittix. jEMtt 
ztitiwmsm (mtmcoto&\£ffi&Lxmtzmmi*ti 
x^t) x$>~?x£^ 0 ^coxo^mmttztm. 

ho 

[0 184] -mcDmmzx^Tft^ftzti&mmcD 
ffi*. mz^<^co^4y°comjj\tmm. rzttif, 
^itmrnz-? ^ -rth <r t & . ±%i<nmk&~> 
x. mwmmkb^m^K. ^rcom. -r* 

[0 185] <Gro^ . MJStT 

mxnhtifzmm-com^ ttx mm^^&xmm^. 

[0186] ±Mt<nm\,Z&\^X\$Z\tl^<D*:<7X y Mi 
ftCD^T. ttb-h. r # 1 - f # 5 , r#2-f# 
6, r #3-f#7, . . . , r#10-f#14^ 

[0187] u:^t, m^co^mmimmLx 

v^-fe^vb fcv^dcoii. H««o#^rtiH 

fcfc*(f. ^flti**"?*^*:** 
4b&>& *<7)ffi<9 1 ^fSfZm dithKHz, ^<coi/7h 



[0 188] ftjSLX^&^xyhtifimiZti&b. 

■Ifriiv -yfy^Tot^tj; o xm^ir. i&bcDffl 
mzis^X l^coy 4 }V2±cr>^{zmfc^tifzMWj:7\/ 

[0189] #JELT^5-fe^;*yb£RSBft-r£flfi 

tijv^t^^-rs . z\mxw$Mzan^it^mm^- 

^B#A£tu |6lgi3&«3S*)ofcnr|gffe&s*-&i^*Ct>. f6 

[0190] mm*?* >ht Lxmbti&mi&comi 

x_h\z^iLX^-^vy ■ Txj-txizM-t^sm^tf 
[0191] r;l/A'7 ? • 7 * /PA BS£. T 

;w s- > y ? cr>mm^mx^^tix ^tzb t>mmx-$> 

h&Zb&-&& 

[0192] ^0J!O^<^M^^^»^^T-^ 
[M^m#^IM] 

[121 ] ftiftLii^^T^/PM^tfeit^f 

[ in 2 ] iriuv v mmxcD 2 Ltzmi$mco ^ ? 

VU3 ] mmmt.tzit'rfijvvmmi.z&fth v u 7 hm 
gtiffitk LX^&m&Zrtl: 
[124] loc7)lf^ov^T^^^ (HMEfcJ:^ 

[Hi5] mMcomm^MMzts^x , axx/^^^hm. 
mmmzm^xM>fkcDm%cDyxi-ji^wmtfzizB 

[126] W:UI«^4^^y 3 yt 
[127] x^;^h^MfcJ:^fe^moM^rT'^jflL^^^ 
[128] ^R^^^JAL*^ft£@mA^JliL«n^> 

mL<m$k*y77 * 7^w*to 

[129] ECGfcffi5ffiBBfl»*RBWft§*ifc*ffi^ 
7^:7n7 h 
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elm o] mmLtzmm ( b >yy°mz^ztix^&^ 
i-i o) izmLXY^mmmm*ico\my)v-7° 

mi 1] I VUSB^£tt£A^m£^LTV^ 

[mi 2] 3o^i«\ -r&*>*>. mikmfiti&m 

vusBft^^o 



[IM i 3 ] BtreTO^^ >f /p* u y^co^^^o 
[Eli 4] ^coatsjttm^^or^^uxA^m 

[iai 5] w,\oy? uvi+.emv^—yy^ (tEcox? 

7 4 ^A^^oBftSr^o 
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